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Ftirpose 



The Standard Progressiva Katrloes (1938) and The D, ^8 Test 
have been designed to measure an individual's underlying 
Intellectual capacity, irrespective of specific training. This 
study was undertaken to investigate these three questions about 
the two tests s (a) How valid are the Standard Progressive 
Hatrices (1938) end The D. 48 Test as predictors of academic 
pohentrfeaint in a sample cf high school girls of differing cultural 
and ethnic backgrounds? Zo the two tests differentiate between 
verbal and mathematics facility when these two characteristics 
are expressed in terms of school achievement? (b) Do the Pro- 
gressive Matrices (1938) and The D. 48 Test seem to be measuring 
the same aspects of intellectual capacity? (c) Do the Standard 
Progressive Matrices (1938) and The D. 48 Test successfully dis- 
criminate among a sample of testees described by academic level 
and et.hnic group membership? 

Tests and Other 'Quantitative Indices 

Scores from the following tests have been used in the inves- 
tigation: the Standard Progressive Matrices (1938); The D« 48 

“ 'i 

Test; Otis Quick-Scoring Mental Ability Test, gamma form; 

College Entrance Examination Board, Scholastic Aptitude Test, 
verbal and mathematics sub- tests; College Entrance Examination 
Board, Preliminary Scholastic Aptitude Test, verbal and mathe- 
matics sab-tests; and the Cooperative Entrance Examination, 
verbal and numerical sub- tests. 

The Standard Progressive Matrices (1938) is made up of five 
sets of twelve incomplete matrix problems — a total of 60 matrices. 
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Raven (I963, p,l) describes a matrix as an Incomplete ”meanlng- 
less figure" designed to represent a system of relations. The 
testee It asked to conceive the nature of the lelatlonshlps 
un(?07‘lylng each matrix and complete the pattern by selecting one 
of jIx or eight elternatwes given with each problem. By set 

and within sat the matrices become progressively more difficult. 

* 

Although the Matrices Is generally considered a good ”g- 
test’* (Raven, 1963; Biirke, 195^) i^lth negligible spatial loadings. 
Smith (1964) notes that whan adml?:lsterod to groups of women It 
has a consistent but low space (k) loading. 

The D. 48 Test includes 44 domino problems representing 
marled types of Ideational progressions fj^om simple to relatively 
complex. The test?e Is required to dlsoern the thought pattern 
xmderlylng each domino series and oomplete the last domino In the 
unit. The domino problems are open-end; no alternatives are 
given. The domino test Is also considered a good "g-test". 
(Plohot, 1949; Gough and Domino, 1963)* 

Both of the above Instruments are non-verbal group tests; 
both are designed to measure ability to solva non-verbal problems 
of wide range; neither presents major difficulties in a^lnls- 
tratlon, scoring or IniJerpi station and both may be completed by 
testees in a relatively short time period. Although the tests 
are widely used In European countries where they have extensive 
research bibliographies (Raven, 1963; Burke, 1958; Calonghl, 

1956; Plohot, 1949), neither has received comprehensive use in the 
United Btates^ The D. 48 Test is available In the latter country 
In an experimental edition only. 

The Otis Quick-Scoring Mental Ability Test, gamma form, gives 



a single measure of soholastio aptitude the tdst la 

primarily one of yerbel ability* Bvldenoa fathered from the wide 
use of the test Indicates that It has reasonable pradlotlve 
validity when school achievement is the criterion* (For a detail* 
ed description of this instrument and other standardized tests 
used In this study see Buros, 19^5* ) 

The College Entrance Ezaminatlon Board, Scholastic Aptitude 
Test, verbal and inn thema tics sub-tests and Preliminary Scholastic 
Aptitude Test, verbal and mathematics sub-tests are basically 
conventional general "intelligence** tests* The former is designed 
for the bright upper high school ievdl; the latter for the middle 
^ears of high school* 

The Cooperative Entrance Examination la also a general type 
of soholastio "Intelllgenoe" teat but ie deslgnad for tha enter- 
ing high school freshman* The relationship between results 
obtilned on the Cooperative Examination and tha Soholastio 
Aptitude Test l>y a sample drawn from the same population aa the 
sample included in this study is expressed by a coefficient of 
correlation of .58« (Beported in the Kanual, Cooperative 
Entrance Examination*} 

Tha socio-economic status of tha members of the sample being 
studied it daaoribad in terms of olasaifiaatlon of occupation of 
the major family provider* Two independent rating aoalas have 
been used, chiefly to check out the occupational ranks* A 
coefficient of correlation of *69 was obtained betveen tha ratings 
on tha two aoalaa for the sample used in thia study* 

%e two occupational rating soalea used ware (a) Hamer*s 
(1957) seven-point ocoupatlonal rating scale, and (b) the 



r 



4. 

HeTlsed Mifssieiiot* OooupAtional Hatl^og Soale (Paterson ^ 

1953 ). 

Warner olasslfles jobs in seiren oooupatlonal oategorles 
(professlcnals, proprietors and aanagers* business men* olerioal 
and kindred workers t manual workers i proteotire ai;d serrioe 
workers 9 and farmers) on a seven point ioale* The points are 
assigned on the baels of the degree of skill and amount of prr- 
tige attached to the job* Warner includes occupation mm one of 
four characteristies (the others! seuroe of income • house type 
and d^i^ling area) needed to derive an individual's Index of 
Status Characteristics; he notes that occupation correlates 
with the total I*$*C* The occupational soale alone is used to 
indicate socio-economic status in this study* An eighth point 
has been added to the scale by the investigator to inolude wel- 
fare reoipientsy eto* 

The Hevised Minnesota Qecupatlonal Bating Scales describe 
occupations in terms of weighted ability patterns* These 
patterns indioate the oomplexity of human abilities required in 
various oooupations* Abilities are subsumed under seven oate- 
gcriess aoademic ability* meohanioal ability, social ability, 
olsrical ability, musioal or artistic abilities, and i^ysical 
ability* Kia "prestige*' of a Job depends upon its weighted 
ability pattern soore* In general, an occupation idiioh requires 
a good degiree of skill in a number of abilities will receive a 
high ability pattern score* 

The following ethnic group olassifioations wars used in this 
study* 

(1) Indo-European, Amerioan* This group formed the largest 




oategoTjr And Inoluded wall dallied attl>«*grcmp8 af the 

total athnlo gro«p«. Iha largeat af thaaa sub-groups ware those 
whose manbars ware of Itallant Irlahi or Slavlo daseant« 

(2) Spanish speaking* This group> the saoond largest » was 
oonposed of all mesbars of the saapla whose natira language was 
Spanish or a Spanish dialaot* While this group was made up to a 
large degree of indiTiduals from Puerto Rioo, Cuba and the 
Dominioan Hepubllc» Latin Ameriean oountries were also well 
represented. 

(3) Negro ^ Aaerioan. This (proup was mads of American 
Megroea. 

(4) Othars. A rerp amall number of students belonged to no 
one ef the three groups desoribed abwrsi thsp were sll Chinese. 

For the purpose ef this inwestigatlon» aohierement was 
Bsssursd in terms of soheol iprsdes. Grade point arerages in two 
aoademlo araaa» Bngllah and mathsmatlost ware obtained from 
atudenta* rso#rds« 



Prooedurs 

The Standard Progrsaaiwa Katrioes (1939) and Tha D. 48 Test 
were administered aa untimed teats to the sample in two dif- 
ferent aaaaiona bp the inwestlgator. Other teet seerest the 
Otis» Soholaatio Aptitude Testa* and Cooperative Bntranee 
Examination, aa well aa Bngliah and mathematiaa grade point 
averagea were obtained from the studsnte* reoerda. 

The Otia had been routinelp administered te everp freshman 
in September ef her first pear. Scholastic Aptitude Tests were 
administered in NoVomber and Harsh ef the SmiloT pear; 
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Prellttlaaxy Soholastia Aptitude Te»td In May of th« Sophotncre 
year. The aoat recent aptitude aeere was need for each sr/phomore, 
junior and senior subjeot. The Cooperative Entrance Eaariinatlon 
was taken by the freshaea in Ha/ prior to their high Softool 
entrance • 

Occupations of parent<s), eto»» and ethnic group membership 
were obtained from the students in the sample. 

The Sample 

The total sample included in this study is representative of 
th v population of girls who att^id the large four^yeer metro- 
politan high sohool in which thie study was conducted. This 
school is associated with two 9-10 year sehoolss students from the 
latter schools who want to complete high school generally trans- 
fer to the former for grades 11 end 12. The population of the 
four-year high sohool la therefore split about betwesn 

tho upper and lower helves of the sohool 

For the purposes of this study tbe sample is described by the 
following chsraoteristiosi (s) year in achool and ethnic group 
membership; (b) sooio-eeonomio status by oooupational. classific- 
ation of source of inoeme of major family provider; <e) indioes 
of acadamio ability mnd, parfcrmanoe: (1) scholastic aptitude 
(**I.Q.**), (2) verbal and mathematics aptitude , and (3) English 
and mathaaatloa achievement. 

(a) Yaar in school and ethnic group membership . The total 
sample (N»1579) uas distributed in grades 9 through 12 and in 
four ethnlo groups (see Table I, following). The ettmio groups 
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TABLE 1 

Claesif loatlon of Sanpla by Taar In School and Etbnlo Oroup 
K*1579 



Year 


Ethnic Group 


n 


% 


N 




4 


1 


335 


66 








2 


107 


21 








3 


60 


12 








4 


6 


1 


508 


32 


3 


1 


235 


61 








2 


81 


21 








3 


62 


16 








4 


9 


2 


387 


25 


2 


1 


248 


75 








2 


56 


17 








3 


14 


4 








4 


12 


4 


330 


21 


1 


1 


251 


71 








2 


82 


23 








3 


9 


3 








4 


12 


3 


35'^ 


22 Nel379 



include: (1) Indo-European, Amerioan; (2) Si^nieh speaking; (3) 
Negro, American; and (4) Other, Chinese* 

(b) Socio-econotBic statue by occupation of major orovider * 
Occupations of major family providers were classified on two 
separate rating scales* Bach scale has been described in the 
section of this report dealing with "Tests and Other Quantitative 
Indices"* A coefficient of correlation ef *89 was obtained in 
the study when ratings of the sample on the Warner and Revised 
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Minnesota Occupational Rating Scales were compared* 



TABI^ III 

Classification of Sample by Ethnic Group and Mean Socio- 

Economic Status Hank 

Ethnic Socio-Economic Status Rank 



Group 


Moan 


s*d*» 


n 


N 


1 


5.3636 


1.5245 


1069 




2 


5.7108 


1.5795 


325 




3 


5.6207 


1.37995 


145 




4 


5.5385 


1.2577 


39 


1579 


♦^standard 


deviation 









Table II above shows the sample distributed by ethnic group 
and socio-economic status by occupational rank* The scale in- 
cluded in this table is Warner's occupational rating scale* All 
four ethnic groups can bo described by a mean occupational v&lue 
of approximately the same rank» 5»5» and all four ethnic groups 
exhibit about the same degree of variability around this mean* 

A mean of 5*5 on the 8-polnt scale would represent a lower-middle 
socio-economic status rating* 

On a descriptive level several factors are worth considering 
about the figures in Table II* (a) Many of the occupations, 
especially in ethnic group 1, can be termed "hereditary" in terms 
of the sub-ethnic group to which the Job holder belongs* For 
example, the occupation "longshoreman" is distinctly oharactcrl* 
istic of the sub-group of Slavic descent within the larger Indo- 
European group* (b) The occupations clustering in ethnic group 2, 
tend to be covered by semi-skilled to skille*! factory worker Job 
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descriptions; occupations of the same rank in ethnic group 3» ax’© 
generally covered by offlce/worlcer/olerl^>al aid types of descri- 
ptions* (o) All the ethnic groups shate the janitorial -porter 
typos of occupations* However » among the female members of the 
occupational groups considered In this study, the ”nlght office 
cleaner” of ethnic group 1, becomes the ”domestlc” of ethnic 
group 3, and is relatively scarce In ethnic group 2* 

(0) Indices of academic ability and performance ; (1) 
scholastic aptitude ("I*^*"), (2) verbal and mathematics aptitude, 
and (3) English and mathematics achievement* Tables III through 
V, which follow, give a distribution of the means and standard 
deviations of scholastic aptitude scores, verbal and mathematics 
aptitude scores, and English and mathematics achievement, all 
three major divisions by ethnic group* 

Scholastic apt 1 "rude scores are expressed in terms of the 
standard ”I*Q*” scores provided for the Otis Quick-Scoring Mentpi 
Ability Tests* Verbal and mathematics aptitude standard scores 
have a potential range of total score from 20 to 80, with a 
standard score mean of 50# ®nd a standard deviation of 10* 

English and mathematics achievement scores are simple averages of 
school grades* 

The following general inferences about the academic ability 
of the sample used in this study can be made on the basis of 
the average group performance on the three previously described 
indices* 

(1) The scholastic aptitude (”I*Q.”) is approximately 
average for this sample; this is, the mean ”I*Q*” clusters 
around 101* The mean scholastic aptitude score for ethnic 
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TABLE III 



Mean Soholastlo Aptitude Scores by Ethnic Group 
grades 9 through 12 



Ethnic 

Group 


Mean 


8*d* 


n 


X 


— X 

N 


1 


106.2975 


9.7807 


1069 


68 




2 


100.3'^05 


9.3653 


326 


21 




3 


101. 9 w 


8.4656 


145 


9 




4 


101.0113 


10.0113 ‘ 


39 


2 


1579 



TABLE IV 

Mean Aptitude Scores In Verbal and Mathematics Ability 

by Ethnic Group 

grades 10 through 12 


Ethnic 

Group 


Verbal 

Mean 


s*d* 


Mathematics 
Mean s.d* 


N 


% 


1 


37.559 


9.845 


37.131 


8.780 


818 


67 


2 


36.672 


8.883 


35.602 


6.735 


244 


20 


3 


37.299 


8.244 


36.097 


7.374 


136 


11 


4 


37.037 


9.632 


42.370 


9.329 


27 


2 












1225=M, 





grddp 1 Sllghtljr highisi* but not beyond thd average range* 



(2) The **ftverage** character of this sample Is also evident 



In the mean perfonnance levels on measures of verbal and mathe- 



matics aptitude* With the exception of the small number of 
subjects making up ethnic group 4, ^dio score hl^ for the total 
sample In mathematics aptitude, the mean scores In both aptitude 
categories approximate 37* This score Is roughly 1*3 standard 
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deviations below the standard score mean of 50 on the measurement 
scale in use here* 



TABLE V 

Mean Achievement Scores In English and Mathematics by 



grades 9 


through 12 


BthAlo 


Group 








Ethnic 


English 




Mathematics 






Group 


Mean 


s.d. 


Mean 


S.d. 


N 


p 


1 


79.769 


6.819 


73.186 


11.955 


1069 


63 


2 


77.359 


7.399 


71.132 


11.431 


326 


21 


3 


78.338 


6.656 


71.697 


12.073 


145 


9 


4 


79.359 


7.156 


77.103 


11.039 


39 

1579 =Nt 


4^ 


( 3 ) 


The group 


means In English ana 


mathematics 


i achievement 



again Indicate average performance. The achievement In English — 
while remaining within the average range — Is slightly higher than 
that In mathematics and the variability of performance (as In- 
dicated by the standard deviation) Is somewhat less for the 
former subject area. 

( 4 ) These Indices of academic performance give an Indication 
of the nature of the sample as far as school work Is concerned 
but do not Isolate any causal factor(s) behind performance 
levels. An investigation of such factors Is not a defined part 
of this study but they' can be hypoth 6 tj:cally ascribed to such 
behavioral characteristics as direction and Intensity of motiv- 
ation, lack of language facility, limited academic potential, 
etc. 
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/Uwlyvli of Bestiltt 



Thft_»l»ttoiiahia Mtww^ «Bori>B abl^Xiaaa an |b» ,&t»&garA f to 

( t»3»r >n* cia. n, »b imriotoieB . 

ixcJMtH&-lndl«>«s of wcwdBalo pofntUl. 

Produot-moment Qooff lolmtsf of oorm^latlon met^ computed 

i? 

between eooree obtained b^^ the dampM of mtudonte on (a) the 
Standard Progreeaive Matrices (1938) and 13 Independent Tarlables 
whioh inoluded indioea of aoedemio potential # and (b) the D. ^8 
Teat and the same Independent wriables. Tables VI and VXI show 
the inter-oorreletions among these varlablea* 

Two multiple regreseion analyeest one from the inter*correl- 
atlona of the eootee on the Standard Progreeeive Ha trices (1938) 
and the other for The 0. 48 Teat scores sere completed. The 
purpose of the eelculit tlona aaa to obtain an indication of the 
degree of predictive reletionidiip ^ieh eriited between (a) the 
Standard Progzeaaive Hatrioes (1938) and (b) The D. 48 Test and 
academic potential , ethnic group membership^ cultural status and 
/ears of high school completed as measurad in tarms of the 
specific independent variablea used in tdtis investigation. 

The 13 independent variables (and identif/ing numbers) weres 
I.0. Variable 

1 fear in iNidiooli l through 4 /ears. 

2 * f SthKHO tfisaup. 

6 « 7 Sooie^eeonomic etatus ^ oceupetionel xvthhf ( 6 ) Eevioed 
Hinnesota becupational &ttng scale, and (?) famer's 
oeaupatioisil rating eoaie. 

8 schi^stio aptitude 

9 *• 18 Vi^ebal (p) and matheBatice (18) aptituda^ 

11 «• 12 Bngli sh til) and aitheitStias t(i2) achievemant. 



TABIJC VI 

Produat NoMat Co#ffiol#nt 0 of Corrolatlon uonK Sooroo on tho 
Standard PrograatlTO Katrioea (1938y A Statad Varlablaa (N-753) 
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TABLE VII 

Product Moaont Cooffloionts of Corrolation uong Sooro* on Tho 
D* 48 Toot and Stated Varlablaa. (N»1265) 
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ERIC 



B.48 



^rada 



BG-1 



BG-2 



BG-3 



BG-4 

SBS- 

Hinn* 

SBS<- 

W. 



I.Q. 



SAT- 

V 

SAT- 

N 

Aoh- 

Bng. 

Aoh- 

N 

Yrs* of 
Nath. 




I 



13 



1 ^. 



13 Years of high school nsthemstios oompletsds 1 through 

4 years* 

Data presented in Table VIII gives the ooeffioient of 
multiple correlation (H) between scores on the Standard Progress! 
Matrices (1938) and the 13 independeht Variables as *4681* In 



TABLE VIII 

Multiple Correlation Coefficients (adjusted) » Coefficients of 
Multiple Determination (adjusted) » Coefficients of Multiple 
Non-Determination • and Standard Bs^rors of Multiple R for the 
Standard Progressive Matrices (1938) t The D. 48 Test and 13 

Independent Variables 



Test 


K 


R 

c 




0 




P.N.(1938) 
D.46 X**t 


753 

1265 


A681 

.5121 


5.3514 

5.3786 


.2191 

.2622 


.7809 

.7378 



this case the coefficient of multiple determination (R^) in- 
dicates that 21*91^ of the variance in the Standard Progressive 
Matrices (1938) scores is accounted for by the irarienoewih scores 
on measures of the independent variables; 78.09^ of the variance 
is not determined* The R between The D* 48 Test scores and the 
same 13 independent variables is *5181* The R^ associated with 
this multiple correlation coefficient shows that 26*22^ of the 
variance in The D* 48 Test scores is accounted for by variance 
in scores on measures of the Independent variables; 73*78^ of 
the variance is still to be accounted for* 

One could say that for the sample under study the combin- 
ation of 13 selected independent variables » for the most part 
associated with performance .in school » would be approximately 22^ 
efficient in predicting Standard Progressive Matrices (1938) 






\ 
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sooreei Z€X efflalent in prMiditixig t^ig gi»oup*d tgg^ig 6n fhg 

D. 48 T^gti 

Th# mtmoAttM piKPginl i^^mistixtimts) 

are liiatet in t&hl^ JX^ ^oge irartolf(lea ijaaMijig glgnl- 

f ieaft^ (>0 pMftieHinil Qf agaiiMit on 6lte ^^ipai^iYe 

Katrieea (19J03 are magneamHaa afMtie^e and aeMeiremiigft# ygar 
In mOtml and aokalaatia apgitaiia mcXahXe? 

malrliig aiantfleant oontributiodge tt oi 4m»mt on 

The D« 48 Te«i are nathMstia# and a^fetett^ay; in 

sGhoely ac^oiagtie aptitude and s^ltaiigiir ot yeata e# high 

mehmt tsatliettiatlea eaisii^atai* 

The gtgh^f leanee ef the et tha 0 <»ieeffieiente 

shouid be interpreted in terms ef the ohtadmed oeaiiHeiente of 
multiple aerselatteiitt Wot egesgay^Le, varianees In seores on 
measures of mathemattes aptitude and aehieYamenty and 

years of high school oempletM moult make eignif leant oontribu- 
tiens to predicting of the var^anee id the aooree Obtained 
on the Staaiard Progreasiye Ustrioee {I936)» 

Partial correlation coeffiaientg hetummi the di$i^»ndant 
▼ariahles and each independent eariahle are listed in ifihle X. 

No coefficient Indicates a strong relationship hetmeen ^e 
variahlas* Partial ooeffioients of correlation batveen heores On 
ths Standard PregressiYa Natriees (1938) aatheoatids 
aptitude and aehieYement and seholastlc aptltuda are 

signifioantly different from hypotheaized ooefflaienbg of aero« 
Partial eoefflcients of corralation batmaan eoor4Mr on The n.48 
Test and the same three independent Yarlabias are 8igBd.fireant« 



TABLE IX 

Standard Partial Regression Coefficients ) for the Standard 
Progressive Ka trices (1938), and The D. 48 Test and 13 Independent 



Variables. 



Variable 


P.M.(i938), N*753 
^ -oo.f f iolent 


D. 48 Test, K»1265 
yd •coefficient 


1 


.ia53** 


. 2265 ** 


2 


-.0439 


.0193 


3 


.0317 


-.0023 


4 


-.0894 


-.0417 


5 


.0064 


-.0113 


6 


-.0356 


.0413 


7 


-.0982 


.0116 


8 


.259,«* 


. 1167 ** 


9 


-.0916 


-.0673 


10 


. 2661 ** 


. 3343 ** 


11 


-.0515 


—.0162 


12 


.1386*« 


. 2301 ** 


13 


.0647 


.0837* 


**t #ig. y 


.01 




*t sig. y 


.05 





ERIC 



wm X 



Partial Caeffloiants of dorralatloik tha Pro- 

greaalva Matrloaa (1938) and Ih© D» and S3 Xikdai^ndent 

Variables 



Variable 


P.M.(1938), »«753 
partial ooefflotMit 


S. 48 Teat, N«1265 
partial eocffleient 


1 


• 1866 


.1801 


2 


-.00003 


.00001 


3 


.00002 


-.000001 


4 


-.00008 


-.00004 


5 


.00001 


-.00002 


6 


-.0287 


.0224 


7 

4 


-.0507 


.0063 


8 


.1972“* 


. 1249* 


9 


-.0671 


-.0405 


10 


. 1750 ** 


. 2306 ** 


11 


—.0385 


-.0128 


12 


• U55* 


.1906** 


13 


.0605 


.0695 



♦*t sig. ^ .01 
♦t sig . ^ .05 



The following generalizations can be drawn from the preced- 
ing data and stated In teims of the sample studied in this In- 
vestigation* 

(1) The scores on neither the Standard Progressive Matrices 
(1938) nor The D. 48 Test give evidence of being validly pre- 
dicted from aoademlc performance when such performance Is 
measured In terms of the variables described above* Approxlniately 
one-fifth of the variance In the scores obtained On the former 
instrument is accounted for by variance In scores obtained on 
measures of the stated Independent variables. Including indices 

of aoademlc performance, used in this study; about one-fourth of 
the variance In scores obtained on the latter Instrument Is 
accounted for by variance In thee independent variables* 

(2) The standard partial regression coefficients (yfl -coef- 
ficients) which contribute significantly to prediction of scores 
on the Standard Progressive Matrices (1938) and The D* 48 Test 
are those as80>'iated with mathematics aptitude and achievement, 
scholastic achievement; (“I.Q.”) and years of high school 
oompletedo . 

(3) The partial coefficients of correlation between scores 
on the Standard Progressive Matrices (I938) and scores on The 
D, 48 Test and the scores obtained on measures of the indepen- 
dent variables show a significant relationship between scores 
on the two instruments and mathematics aptitude and achievement 
and scholastic aptitude ("I*Q*''), 

(2) TThe relationship between scores on the Standard Progressive 
Matrivces (1938) and scores on The D* 48 Test * 

Coefficients of correlation among certain variables were 



o 



obtained for a aub«group of 351 of the 11th and 12th-^grade 
students Inoludad In the total aample used in this study (Table 
XI reproduces a correlation aatrlx of the aajor variables) « The 
variables ware the Standard Progressive Hatrioes (1938) total sc 
and scores on sub«»test8 A, B| C, B, St £; The D. 48 Test total sc 
and individual item scores; matheaatlos ai^ verbal aptitude 
measures; English and mathematics achievement measures; number ^ 
years of mathematics completed; and ethnic group membership* 

The matrix of correlations obtained from scores an measures 
of these variables was factor analysed by the centroid method an 
seven orthogonal factors extracted* The factors are shown In 
Table XIX* 

The purpoae of the cmalyais was to note whether or not, for 

the sample descrlbed« an inter-relation^lp would be evident 

between the scores on the Standard Progressive Matrices (1938) 

and those obtained in ^e D* 46 Test, and to observe any cluster 

patterns of the individual items on l^e D* 48 Test* The iniAtrix 

of Inter-oorrelatims (see Table XI) indicates no impressive 

amount of common variance asiong the indices listed althou|$h 

interesting trends are evident (for example » the ooefflolents of 

correlation obtained between scores on measures of verbal 

aptitude* mathematics aptitude and The D* 48 Test)* The extract 

factors could be expected to represent only a rather crude, but 

possibly speculative, aimplification of the variables Invc^lved* 

Factor XV is clearly an "academic ability or pes^ort^ance*^ 

* 

factor* It includes the aptitude and achievement measufeji and 
number of years of mathematics completed* 

Factor VEl is the "Progressive Matrices" factor; It include 
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TABIS XI 

Co*fflelontis of Ooxr«l*Mon Amcmg Soores Obtained on stated 
Vanlablea bjr 351 11 tb assd 12th«gn>&e Girls 



aUpt-V .60 .69 .‘to .25 *29 .19 .15 •Zft .32 .20 .31 

b)Apt»W .60 .52 ,52 .26 .30 .33 .28 i40 .46 .44 .40 

o)Aoh*E .69 .52 i60 .19 .26 .17 .09 .17 .24 .21 .29 

d) Aoh-M .40 .32 .60 .21 .22 ,25 .15 .30 .33 .35 .39 

e) P.M.-A* ,25 .26 .19 .21 .40 .20 .27 .32 .53 .30 .20 

.29 .30 .26 .22. .40 .38 .39 .43 .72 .39 .22 

g) P.«.-C* .19 .33 *17 .23 *20 .38 .37 .42 .69 .43 .10 

h) P.H.-D* .15 .28 .09 .15 .27 .39 .37 .37 .65 .36 .13 

DP.It.-B* .24 .40 .17 .30 .32 .43 .42. 37 .83 .49 .15 

J)P.!I.+ .32 .46 . 24 .33 .53 .72 .69 .65 .63 .58 .22 

k)D.48++ .20 .44 .21 .35 .30 .39 .43 .39 .49 .58 .19 

Dips-* ,31 .40 . 29 .39 .20 . 22 .10 .13 .15 . 22 .19 



a) b) o) d) e) f) g) hj 1) j) it) 1) 

•Progresslre Katrloes (1938) sub~test. 

■•■ProgresslTe Hbtrlees (1938) total eaore. 

'*"KThe D. 48 Test total soore. 
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the total score and five sub-test scores of this lnsti*ument, and 
one D. 48 Test Iteniy #23* 

The 43 remaining Items and total score on The D. 48 Test 
cluster In factors I, II, III, V, and VI as follows: 

Factor Item Numbers 

I 19, 14, 16, 18, 17, 21, 10, 15, 22, 24, 1. 

II 44, 43, 39, 41, 42, 36, 40, 37, 3B. 

Ill 13, 3, 5, 11, 6, 4, 2, 7, 12, 10. 

V 30, 29, 27, 28, 32, 33, 31, 25, 26, total score-D.48. 

VI 9, 8, 3^, 35. 

(tll 23.) 

The clustering of the Individual lten>^ on The D. 48 Test 
according to the patterns Indicated above Is based on no simple 
causative characteristic pervasive In any one factor group. One 
could tentatively consider that the clusters were the result of 
events such as the following: (1) the format of the questions, 

(2) specific characteristics Introduced by the sample used In 
this study, (3) the nature of the Inter-oorrelatlons on which the 
analysis was based, (4) solutions for one group of test Items 
rested more on analytical or verbalized techniques while those 
for another group were available to synthetic or Intuitive types 
of solution, etc. 

The analysis does reinforce the lack of relationship between 
the scores on the Standard Progressive Matrices (1938) and the 
scores on The D. 48 Test evident In the coefficient of correlation 
of .57 obtained In this study between the two Instruments. 63^ 
of the variance In the scores on the Standard Progressive Matrices 
(1938) Is not accounted for by the variance In the scores on The 




TABLE XII 

Factor Loadinga for Stated Variablee. Ordered Factor Loadinga 
(rotated) Obtained by the Centroid Method for 351 Junior and 

Senior High School Glrla. 



Variable 

*16 
*18 
*17 
*21 
*20 
*15 
*22 
*24 
* 1 
*44 
*43 
*39 
*41 
*42 
*36 
*40 
*37 
*38 
*13 

* 3 

* 5 
*11 

* 6 

* 4 

* 2 

* 7 

*12 

*10 

Aoh-E 

Apt-V 

Apt-N 

Aoh-M 

Yra.-M 

E.G.-4 

*30 

*29 

*27 

*28 

*T. Score 

*32 

*33 



Rotated Faotora 



II 



III 



IV 



VI 




.027< 
.031? 
.0834 

• 0619 

.0447 

.1001 

.0118 

.0025- 

.0329 

.1732 

.0655 

.09(9 

.1767 

.0324 

.1194 

.0219- 
.0735 
.2407 
.1656 
. 0050 - 
. 0002 - 
.1470 

.0959 

.1336 

.0909 

.0871 

.0979 

.1673 

.1675 

.5395 

.1363 

.0158 



.696^ 

.0037 

.0018- 

.0182 

.0288 

.1334 

.0990 

.0434 

. 0020 - 

.1300 

m 

5548 

1.5099 

.4932 

.4608 

'4455 
4251 

1.3689 
IM 




■75705“ 

.0089 

.0664 

.1857 

.2099 

.0475 

.0601 

.1015 

.2026 

.1078 

.1033- 

.1230 

.1998 

.0448 



.002 
.0311- 
.0083- 

.0149 

.0431 

.1007 

.0732 

.o‘»95- 

.1406 

.0873 

.075? 

.1001 

.0821 

.0789 

.0865 

. 0918 - 

.0733 

.1955 

.1097 

.1992 

.3443 

.0011 

.1204 



75455 

.1221 

.0446 

.0629 

.0189 

.0899 

.2480 

.1177 

.0037 

.0574 

.3845 

:?l|5 



.MS 

.0850 

.1135 

.0521 

.1685 

. 0080 - 

.0922 

.0043- 

.0577 

.0124- 

.0465- 

.0155 

.0333 

.0996 

.0038- 

.0515- 

.0225 

.0576 

.1179 

.0154 

.0332- 

.0320 

.1048 

.0768- 

.0586 

.0558 

.1055 

.0995 
.0922- 
0006 




.ii39 

.0915 

.0158 

.1383 

.0645 

.0536 

.0332 

.1082 

.0763 

.0847 

.0609 

. 0247- 
.0326 

.1384 

.0392- 

.0226. 

.1942 

.0965 

.1010 

.1079 

.0574 

.0984 

.1065 

.1732 

.0621 

.0207- 

.0090 

.1472 

.1030 

.0265 

.0530 

.0996- 

.1944 

.2163 

.0590 

.0301- 



.0292 

. 0388 - 

.0070- 

.1189 

.0411 

.1366 



tf555 

.6843 

.6089 

.5622 

5534 

4206 

35971 



^91^ 
. 1058 - 
.0998- 
.2519 
.2382 
.0491 
.0978 
.1115- 
.3130 

.2829 

.0272 

.0511 

.0006- 

.1450 

.0940 

.0696 

.0025 

.0564 

.0609- 

.0458- 

.0227- 

. 0811 - 

.0357 

.0262 

.0534- 

.1035 

.0548- 

.1278 

.0127 

.0555 

.1262 

.1195 

.1451 

.0618 

.1685- 

.0785 

.0799 

.0954 

.1523 

.0351 

.2589 

.1083 

.2784 



VII h*' 
.0817 T5251 

.0021- .3949 
.0781- .3874 
.0215 .4476 
.0594- .4405 
.1972 .3579 
.2800 .3819 

.1797 .3362 

.0711 .2946 
.0596- .2011 

.0755 .0414 

.0259- .4305 

.0124- .3511 
.1210 .3339 
.0853- .2703 
.0236 .2241 
.1366 .2674 

.0337 .1976 

.0866 .1862 
.13(5 .0880 
.I8i2 .2691 
.0336- .1743 
. 1377 . 1924 
. 1063 . 1981 
. 1547 . 1554 

.1411 .1660 

.0745 .1053 
.1774 .1519 
.0892 .1646 
.2213 .1379 

.0853 .5898 

.1861 .5824 

.3063 .6326 
. 1393 .4962 
.1334 .2927 
.0698- .0807 
.0069 .5662 
.0516 .5426 
.1379 .4545 

.0478 .3907 

.2743 1.0000 

.1090 .2242 
.0397 .2686 



Table XII (oont*d) 



Rotated Paotore 

Variable I II III 

*31 
*25 
*26 

B.G.-l 

* 9 

B.G.-2 
B.G.-3 

* 8 

*34 
*35 

'^T.Soore 
+B 
+B 

+C 
•►A 
*23 



IV 



VI 



VII 



.<>7?5 
.0546 
. 1058 - 
. 0638- 
.1349 
.0440- 

.0369 

.0000 

.0031- 

.1147 

.1845 

.1435 

.2142 

.1666 

.1233 

.0798 

.0137- 



~:mT- 
. 0706 - 
. 0261 - 
.1606 
.0201 
. 1387 - 

.0259- 

.0402 

.0134 

.0907 

.0894 

.0826 

.0537 

.0410 

.0451 

.1110 

.0309 



TT52JT 

.1216 

.0440 

.2259- 

.2037 

.1568 

.0491 

.2941 

.0733 

.0937- 

.1976 

.1296 

.1895 

.1603 

.2168 

.1706 

.1539 



^5TT7 

>0700 

.0968 

,0473 

.0426 

>0941- 

,0465- 

.0557- 

.1711 

.0840 

.1142 

1137 

1737 

.0842 

0842 

.2152 

0687 




.2197 
. 0903 - 

0348- 



.151 
.1870 
.1848- 

,0133 
.1629 
. 1818 

.2042 

.1590 

.2152 

.0158 

.0876 

.1934 

.0140- 

.1011 




.1470 

.2042 

.1936 
.0220 
.2120 
.1287 
. 1388 - 
.2125 

.1823 

14^0 




"71565 

.1300 

.1052 

.5573 

.2843 

.2468 

.1584 

.2567 
.1734 
.1479 
1 . 0000 
.5496 

.4812 

.3596 

.3883 

.2915 

.0864 



Sum Sqa/ 3 . 65 bo 2.465i 2 .I 150 2.6064 3.1302 I. 98 O 5 3 . 4168 / 19.3477 
.1891 .1274 .1093 .1347 .1618 .1024 .1767 



*t Individual Item or total sooro on Tha D. 48 Teat. 

aub-teat aoore or total aeore on Standard PrograaalTo 
Natrloaa (1938). 



D. if-3 Test In spite of the described "good g-test" qxiallty of 
each Instrument. 

^3) The performance o f the sample of high school students on the 
Staidard Progressi ve Matiloes (1938) and The D. 48 Teat . 

W' .. 

The means and standard deviations of the scores obtained by 
the sample, classified by year in school and ethnic group member- 
ship, on the Standard Progressive Matrices (1938) and The b, 48 
Test are given In Tables XIII and XIV, 

These group scores Indicate that the two Instruments tend 
to discriminate between year In school (grade 9 through 12) but 
not between ethnic group, excluding the Chinese group from the 
analysis of data. This trend is more noticeable In The D. 48 
Test scores than In those obtained on the Standard Progressive 
Matrices (1933)— probably because the sample distributes Itself 

more Judiciously among year In school and ethnic group membership 
cells In the former case. 

Prom Tables XV and XVI the following Inferences may be made 
about the two tests. 

(1) Polnt-blserlal correlations of Items with total score and 
proportion of the sample passing each Item Indicate that The D. 48 
Test has the potential to dlscxlmlnate among a sample of testees 
In terms of Increasing level of difficulty. Several of the Items 

of misplaced difficulty level should be Interchanged to maximize 
this potential. 

(2) The Standard Progressive Matrices (1938) Is a cyclic 
test; one would expect to note between as well as within sub- 
tests an Increasing difficulty level. On the basis of scores 
obtained for the sample used In this study, the test structure 
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Standard Progressive Matrices (1938) and The D. 48 Test: Mean 

Performance by Year In School^ 



Year In 


P.M.C38) 






D.48 Test 






School 


Mean 


8 e dl • 


N 


Mean 


s.d. 


N 


4 


48.18* 


5.2585 


367 


25.33** 


5.3983 


361 


3 


47.44 


5.1991 


?4l 


24.34 


5.5896 


261 


2 


45.91* 


5.9686 


87 


23.77 


5.6784 


282 


1 


45.12** 


5 . 8466 


42 


22.24** 


5.9807 


330 


K«t 


47.49 


5.5682 


737 


23.94 


5.6367 1234 


^Ethnic 


group 4 not included In analysis. 






♦*t slg. 


> .01} *fc 


slg. > 


.05 












TABLE 


XIV 






Standard Progressive Matrices 


(1938) and The D. 48 


Test: Mean 




Performance by Ethnic Group 






Ethnic 


P.M.C38) 






D.48 Test 






Group 


Mean 


8 • dl • 


N 


Mean 


8 • dl# 


N 


1 


47.75 


5.1482 


486 


24.20 


5.9009 


869 


2 


47.36 


5.6293 


162 


23.41 


5.6427 


263 


3 


46.35 


6.0533 


89 


23.04 


5.2042 


102 



M 

w"t 






.5682 737 23.9^ 



47.49 



5.6367 1234 
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TABLE XV 

Standard Progressive Matrices ( 1938 )* Point-Bi serial Correlations 
of Each Item with Total Score and of Sub-Test Scores with Total 
Score; Proportion Passing Each Item. N = 753 



Item No. 


^pbls 


P 


Item No. 




^pbls 


P 


A - 1 


-.022 


.999 


C - 1 




.001 


.089 


2 


.033 


.990 


2 




.252 


. 95 <=> 


3 


-.010 


.999 


3 




.169 


.975 

.834 


A 


.061 


.995 


4 




.200 


5 


.153 




5 




.273 


.952 


6 


-.040 


.999 


6 




.228 


.837 


7 


.213 


.9^ 


7 




.305 


.918 


8 


.182 


.942 


8 




.303 


.598 


9 


.168 


.984 


9 




.150 


.854 


10 


.208 


.959 


10 




.351 


.580 


11 


. 3'^0 


. 882 


11 




.245 


.584 


12 


.338 


.715 


12 




.186 


.101 


A- total so. 


.570 




C— to tal 


so. 


.626 




B - 1 


• 088 


.993 


D - 1 




.140 


.999 


2 


.161 


-989 


2 




.126 


.981 


3 


.118 


.992 


3 




.126 


. 99 ? 


4 


.240 


.951 


4 




.186 


.931 


5 


.370 


.926 


5 




.129 


.967 


6 


.304 


.898 


6 




.206 


.968 


7 


.342 


.829 


7 




.257 


.854 


8 


.331 


.861 


8 




.337 


.834 


9 


.319 


.919 


9 




.263 


.807 


10 

a 


.333 


.952 


10 




.360 


.857 


11 

12 


.324 

.376 


.899 

.705 


11 

12 




.129 

.251 


.31? 

.274 


B- total so. 


.684 




D-total 


so. 


.611 










E - 1 




.274 


.862 








2 




.403 


.807 








3 




.377 


.738 








4 




.526 


.697 








5 




.517 


.761 








6 




.384 


.566 








7 

8 




.355 

.439 


.596 

.462 








9 




.321 


.402 








10 

11 




:^o^ 


.187 

.045 








12 




.020 


.106 








E- total 


sc. 


.757 
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TABLE XVI 

The 0. 48 Test} Polnb-Blserlal Correlation of Each Item with 



Total Score; Proportion Passing Eaoh Item 



Item NOe 


^pbis 


P 


No. 


^pbls 


P 


1 


.239 


.992 


22 


.444 


.487 


2 


.249 


.979 


23 


.283 


.442 


3 


.331 


.952 


24 


.338 


.331 


4 


.311 


.972 


25 


.238 


.097 


5 


.409 


.870 


26 


.155 


.143 


6 


.335 


.944 


27 


.533 


.604 


7 


.370 


.84? 


28 


.476 


.699 


8 


.428 


.785 


29 


.513 


.5'^2 


9 


.458 


.670 


30 


.510 


.675 


10 


.405 


.866 


31 


.361 


.360 


11 


.424 


00 

a 


32 


.397 


.206 


12 


.393 


.909 


33 


.391 


.592 


13 


.357 


.919 


34 


.324 


.202 


14 


.383 


.901 


35 


.305 


.115 


15 


.424 


.840 


36 


.303 


’-0 

CO 

CM 

• 


16 


•418 


.863 


37 


.223 


.209 


17 


.519 


.527 


38 


.175 


.070 


18 


.5^1 


.590 


39 


.352 


.187 


19 


.506 


.791 


40 


.284 


.106 


20 


.474 


.761 


4l 


.141 


.080 


21 


.^97 


.682 


42 


.146 


.040 








43 


.243 


.057 








44 


.174 


.054 



N=1265 



29 . 



appears to implement the pattern of increasing sub- test and 
test item difficulty. Sub-tests A and B contain too many easy 
items to discriminate efficiently among thai’is subjecta» 

Conclusions 

The following conclusions concerning the Standard Progressive 
Matrices (1938) and The D. 48 Test are drawn from analysis of data 
gathered for a ssunple of 1579 high school girls of differing ethnl* 
and cultural backgrounds. 

(1) Scores on the Standard Progressive Matrices (1938) and 
The D. 48 Test apnear to be related to measures of mathematics 
aptitude and achievement. One can hypothesize that this relation- 
ship probably has itn base in facility in or preference for 
reasoning with symbolic types of material. 

(2) Neither the Standard Progressive Matrices (1938) scores 
nor those on The D. 48 Test are validly predicted from indices 

of academic performance used in this study. Only about one-fifth 
of the variance in scores obtained on the former test and one- 
fourth of the variance in scores obtained on the latter were 
accounted for by variance obtained on measures of the independent 

variables used in this analysis. 

(3) Scores on the Standard Progressive Matrices (1938) and 
The D. 48 Test appear to discriminate successfully between high 
school years. The two tests do not appear to differentiate 
among ethnic groups used in this study. However t the fo\ir ethnic 
groups has the same mean occupational status rank» 5*5* The 
instruments may differentiate within ethnic groups as one moves 
up or down the socio-economic ranks. 

(4) The construction of The D. 48 Test is faulty in terms of 

o 

ERIC 



increasing difficulty level of tl^e items* However » it seems to 
have a more appropriate ceiling for use with this group than the 
Standard Progressive Metrices (1938)* 

(5) Both the Standard Progressive Matrices (1938) and The 
D* 48 Test are described as "goaag-testji*** Nevertheless, the 
instruments appear to he measuring different aspects of 
intellectual capacity* In this study only about 32 % of the 
variance in the scores obtained on the Standard Progressive 
Matrices (1938) wad accounted for by variance in scores obtained 
on The D* 48 Test* 



* » 
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